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[CHAP. 14

arch barrel for any depth, h, is represented in plan by 11-12-13-14, Fig. 16.
Triangle 1-2-3 represents the water prism area at the crown. In Example 3
the extradosal surface of the barrel is a true cylinder; hence the curves 11-13
and 12-14 are ellipses and all vertical sections parallel to 11-12 are of the
same shape and size as 1-2-3. A vertical section along 13-14 is represented
by 4-5-6.

The center of gravity of 1-2-3 is at point 7 in elevation and at point 8 in
plan.   Centers of gravity for other sections lie on the ellipse 8-9.   The center

FIG. 16.    Water load on arch barrel.

of gravity of the volume is at point 10, which is the center of gravity of the
elliptical arc 8-9. This point can be found mathematically or by appropriate
approximate methods.

Ignoring the arching of the upstream face of the buttress, the vertical
water load between arches is represented in elevation by 4-5-6 and in plan by
13-14-15-16.

The volume of the water over the arch barrel is equal to the area of 1-2-3
times twice the distance 13-17.22 The volume over the pier is equal to the
same area times the distance 13-15.

Geometrical determination of the volume and center of gravity of the arch
barrel usually is possible, or the barrel may be divided into a number of sec-
tions. The volume of the sections may be found by average end areas and
the centers of gravity approximated. Precise methods may be applied if
desired, but this usually is not necessary.

22 If the extradosal surface is not cylindrical, appropriate alteration of geometrical com-
putation of wafer load must be made.